To estimate the hydraulic conductivity of dog submaxillary
In a previous study (IMAI et al., 1973) of our group, it was found that in dog's submaxillary glands the osmotic concentration of the secretion under the influence of a high hydrostatic pressure was hypertonic, and that the glandular epithelium had a semipermeable property. As osmotic flow is a basic process in exocrine gland secretion, hydraulic conductivity of the glandular epithelium is considered to be one of the important factors for a quantitative analysis of the secretory mechanism for water (KEDEM and KATCHALSKY, 1958) .
In this study, it was attempted to estimate the filtration constant of the glandular epithelium in order to know the approximate value of the hydraulic conductivity of the tissue. For this purpose, an analysis of the decay curve of the stop-flow intraluminal pressure was made in dog submaxillary gland. The reason for the use of such a technique is that the gland is so complicated that the deduction of the filtration constant from a simple relation between pressures and flow rates is very difficult (LUBARSKY and NICOLL, 1968; LANGLEY and BRAWN, 1961) . The luminal pressure is maintained by both the elastic recoil of the entire glandular tissue after an expansion by a volume change in the lumen and the active tension of the myoepithelium surrounding the acinus (EMMELIN et al., 1969) . Therefore the decay of luminal pressure in the closed system elevated by the secretory stimulation is mainly due to both the relaxation of tension resulting from the back filtration of the fluid through the glandular tissue and the relaxation of the myoepithelium. The filtration constant was obtained from the former factor. ducer and the stopcock system. The tetanic stimulation of the chorda tympani (20 Hz, 3 volts, and pulse duration 5 msec) was used as the secretory stimulation for a few minutes, and the secretory pressure in the closed system, which consisted of the glandular lumen and the pressure transducer, was recorded during and after stimulation. The pressure was also measured 10 sec after retrograde injections of various amounts of mineral oil to obtain the coefficient of volume elasticity of the glandular tissue. The experimental setup is shown diagramatically in Fig.1 .
METHODS

RESULTS
When the luminal pressure in the closed system, which consisted of the glandular lumen and a pressure transducer, was raised by a stimulation of the chorda tympani, the secretory pressure reached at a steady and maximum value within a minute, the value ranging from 200 to 300 mmHg. The recording of the secretory pressure was continued for a sufficiently long period of time after the cessation of the stimulation, and one of the typical records is shown in Fig.2 .
When the decay of the luminal pressure was plotted on a semilogarithmic chart, the curve could be fitted with a double exponential line, namely, the decay curve could be expressed as an algebraic sum of two exponential terms:
P=Ae-ƒÉ1t+Be-ƒÉ2t. (1) An example of such analysis is shown in Fig.3 , in which the decay curve is expressed as P=129e-0.0066t+130e-0.136t. For ten observations, the range of and that of ƒÉ2 was 0.05-0.15sec-1, and A and B values were both in the range of 80-150 mmHg. The coefficient of volume elasticity of the gland was obtained from the intraluminal pressure measured at 10 sec after the retrograde injection of a known Time course of the secretory pressure during the chorda stimulation (26 sec) and the decay process of the pressure after cessation of the stimulation. 
where dP1 is the change in pressure (in mmHg), dV the volume change in the glandular lumen (in ƒÊl• g-gland-1) and k the coefficient of volume elasticity (in mmHg• g-gland• ƒÊl-1). Figure  4 shows 
DISCUSSION
The pressure in the glandular lumen is considered to be proportional to the tension of the glandular wall so long as the pressure is not too high. Within the physiological limit, the increased tension of the glandular wall due to volume changes in the lumen may be expressed by the following two additive factors:
one is the passive tension balanced with the elastic recoil of the elastic tissue and the other the active tension of the myoepithelium surrounding the acinus. Hence, the luminal pressure can be expressed by :
P=P1+P2,
(3) where P is the intraluminal pressure, P1 the passive pressure originated by the passive tension which correspond to dP1 in Eq (2) and P2 the active pressure exerted by the active tension of myoepithelial contraction. When the gland is stimulated, passive tension may be elevated by secretion of primary saliva into the lumen, and the active tension may also be elevated by contraction of the myoepithelium. However, in a later phase of pressure decay after the cessation of stimulation, it may be assumed that the secretion of saliva ceases and the active tension of the myoepithelium become also negligible because the decay originated by the relaxation of the myoepithelium is so rapid (EMMELIN et al., 1969) . Under such conditions, the decrease of the intraluminal pressure should be mainly due to loss of saliva through the acinar and the intercalated duct wall. Therefore, it may be assumed that the rate of fluid loss is due to back filtration caused by the intraluminal pressure, and one can write (4) where -dV/dt is the rate of volume loss, P is the intraluminal pressure and Kf is the filtration constant per unit gland weight. Using Eq. (2), the above equation can be transformed to (5) , 1960) . Therefore the active pressure P2 in Eq.
(3) during relaxation process may be assumed by the following equation: (13)   and if ƒÉ2>>kKf, Eq. 
